

SPECIFICATION 


Electronic Version 1.2.8 


Stylesheet Version 1 .0 


[0001] 


fcrf 


J [0002] 

£ 13 



[0003] 


Transportable Storage with an 
Autonomous Dispensing System 


The present invention relates to fluid storage and expulsion systems where the 
fluid is expelled out of a storage unit by a positive expulsion mechanism. In addition, 
the present invention relates to diaphragm-type fluid expulsion systems. 

The system of the present invention has a bladder designed to provide for the 
transfer of liquids from the bladder to vehicles, as well as uses in other environments, 
without the necessity of pumps and/or motors in the expulsion of the liquids from the 
system of the present invention. The system includes a flexible, collapsible bladder 
constructed with an internal diaphragm separating first and second ends of the 
bladder, whereby compressed gas or air, or pressurized liquid is injected into the first 
end of the bladder, causing the diaphragm to move from the first end towards the 
second end of the bladder, thereby creating sufficient pressure in the bladder to cause 
controlled release of the liquid or semi-liquid stored therein. 

Flexible fluid storage units are generally known in the art; however, they are 
typically unequipped to easily expel the fluid from the unit by applying controlled 
pressure in a contained environment within the unit. Further, while flexible storage 
units tend to be more mobile than rigid reservoirs, the cumbersome means for 
applying pressure (including the use of pumps or motors) make them, in many 
instances less portable. Some flexible storage units in the art are designed to permit 
gravity to expel the liquid stored therein, which fails to permit rapid and controlled 
expulsion of the liquid. Other flexible storage units comprise a single reservoir which 
stores liquid and into which pressurized air is injected to facilitate the expulsion of 
the stored liquids; however, the failure to isolate the stored liquid causes, in many 
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applications, contamination or instability thereof. Certain durable flexible storage 
units used in warfare currently require that a vehicle's tire drive over a portion thereof 
to cause the expulsion of the stored substance; this design, however, is limited in its 
use as it requires the use of only certain tires and vehicles, does not permit a 
controlled expulsion from the reservoir, and is subject to failure and deterioration 
from abrasion or puncture. Additionally, flexible fluid storage units are typically 
manufactured from relatively non-durable materials, and therefore are susceptible to 
damage when used in extreme conditions (e.g., warfare) and are less likely to be 
reused. 

[0004] Diaphragm-type fluid expulsion systems are also generally known in the art; 

however, they typically are manufactured from rigid components and therefore are 
less mobile than flexible fluid storage units and are more susceptible to damage 
during transport or failure over repeated use. Further, due to the rigidity of the 
components, these types of fluid expulsion systems typically are not collapsible and 
easily transported when not in use. 

[0005] Therefore, there is a need for a flexible, collapsible, durable, easily transportable 
and self-contained fluid storage and expulsion system. Further, there is a need for a 
flexible fluid storage system which isolates the stored fluid from air or gas injected to 
facilitate the expulsion of the fluid. 

Summary of Invention 

[0006] An object of the present invention is to provide a flexible, collapsible, durable, 

easily transportable, reusable and self-contained fluid storage and expulsion system. 

[0007] It is a further object of this invention to provide a flexible fluid storage system 
which isolates the stored fluid from air, gas or liquid injected to facilitate the 
expulsion of the fluid. 

[0008] It is a further object of this invention to provide a flexible fluid storage system 

which is designed to permit the efficient and controlled expulsion of liquids or semi- 
liquids stored therein. 

[0009] 

It is a further object of this invention to provide a flexible fluid storage system 
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which is sufficiently durable to withstand severe environments, including warfare, in 
initial use and re-use. 

[0010] The present invention satisfies all of these objects. The present invention is a 
completely self-contained, transportable storage system with an autonomous 
dispensing feature. The storage system is also flexible, durable, re-usable, and 
collapsible when empty. Further, the storage system of the present invention is fully 
enclosed and stores fluid in a closed system, free from contact with the air, gas or 
liquid used to create pressure within the bladder or otherwise in the environment, 
thereby reducing contamination and minimizing the condensation of water. Transport 
of this storage system can readily be accomplished by boat, vehicle or plane. 

Q tOOl 1] The storage system of the present invention comprises a flexible, collapsible 
bladder, a flexible diaphragm incorporated within said bladder and extending 

Is? : 

3 continuously from a portion of an interior layer of said bladder, pressure means for 

Jjl injecting and releasing compressed air or gas, or pressurized fluid, to and from a first 

FU end of the bladder, and injection and expulsion means for injecting and expelling 

7 liquids or semi-liquids stored in a second end of the bladder, with the diaphragm 

^ defining the first and second ends of the bladder and separating the gases or fluids 

fn 

p stored or used from time to time in each such end. Upon injecting compressed gas or 

S: air, or a pressurized liquid, into the first end of the bladder, the diaphragm expands 

M from the first end of the bladder, thereby exerting pressure on the liquid in the 

second end of the bladder, permitting the controlled and expedient expulsion thereof 

from the bladder. 

[0012] 

The bladder has a flexible exterior and interior, where the material used in the 
bladder exterior is durable and can withstand the pressures and environment 
associated with the intended use of the system, and the material used in the bladder 
interior is compatible with, impervious to and not subject to corrosion by the liquid 
stored in the second end of the bladder or the air, gas or liquid injected into the first 
end of the bladder. Both the interior and exterior layers of the bladder must be 
sufficiently flexible to permit the collapsibility of the present invention, and to 
withstand the designed internal pressure of the system. The diaphragm of the storage 
system of the present invention extends from the interior-most layer of the bladder, 
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and therefore comprises the same flexible material as the bladder interior. When the 
system is full, the diaphragm rests along the first end of the bladder; when liquid is 
being expelled from the bladder by means of injecting pressurized air, gas or fluid 
into the first end of the bladder, the diaphragm moves from the first end towards the 
second end of the bladder until it rests flat against the second end of the bladder after 
full expulsion of all liquid stored therein. 

[001 3] The pressure means of the present invention comprises generally a pressure port 
integrated with the first end of the bladder, allowing compressed air, gas or liquids to 
be injected thereto and expelled therefrom, and removable means for storing and 
transferring such compressed air, gas or liquid (e.g., portable air compressor ) to the 
pressure port. 

[001 4] The injection and expulsion means of the present invention comprises generally a 
fluid port integrated with the second end of the bladder, allowing liquids or semi- 
liquids to be injected for storage into the second end of the bladder, and expelled 
therefrom, and removable means for transferring such liquids or semi-liquids to the 
fuel port (e.g., fuel pump) and means for expelling the liquids or semi-liquids from 
the bladder (e.g., fuel hose). 

[001 5] The size of the bladder may vary greatly depending upon the quantity and quality 
of liquid to be stored therein and the intended means of transportation. 

Brief Description of Drawings 

[001 6] Fig. 1 shows a top view of a preferred embodiment of the system of the present 
invention when the same is empty of stored liquid, with internal components thereof 
shown by dashed lines. 

[001 7] Fig. 2 shows a top view of a preferred embodiment of the system of the present 
invention when the same is partially full of stored liquid, with internal components 
thereof shown by dashed lines. 

[001 8] Fig. 3 shows a top view of a preferred embodiment of the system of the present 
invention when the same is substantially full of stored liquid, with internal 
components thereof shown by dashed lines. 
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Detailed Description 

[0019] The transportable storage system of the present invention comprises a flexible, 
collapsible bladder (1), preferably cylindrical in shape, having an orifice at each end 
thereof, with a flexible diaphragm (2) incorporated within said bladder and extending 
continuously from a portion of the interior layer of said bladder, as further described 
hereinafter The system of the present invention further comprises pressure means (3) 
for injecting and releasing compressed air, gas or fluid to and from a first end of the 
bladder (1), and injection and expulsion means (4) for injecting and expelling liquids 
or semi-liquids stored in a second end of the bladder (1 ), with the diaphragm (2) 
defining the first and second ends of the bladder (1 ), and separating the gases or 
fluids stored or^used in each such end. 

[0020] The bladder (1) is manufactured from one or more types of rubber or other 

flexible material, where the material used has sufficient strength and elasticity so that 
the system withstands the stress of transport and other anticipated physical and 
environmental factors, and further is compatible with, impervious to and not subject 
to corrosion by the gases or fluids intended to be stored or used in the first and 
H second ends of the bladder (1 ). Suitable materials from which the bladder (1 ) can be 

manufactured must further have sufficient strength and elasticity to withstand and 
retain the designed internal pressure of the system, and sufficient pliability to 
maintain the flexible and collapsible qualities of the present invention. 

[0021] The bladder (1) has at leasrt wo layers o f jub ber or other flexible material as 
described above, an exterior layer (1 A) manufactured from a material sufficiently 
strong to protect the system in transportation and use, and an interior layer (1 B) 
manufactured from a material impervious to and not subject to corrosion by the 
gasses or fluids intended to be stored or used in the respective ends of the bladder 
(1). As will be evident from the description of the diaphragm (2) of the present 
invention below, thelinte^iorjayer Qj^has a first interior layeM^lJJU which is affixed 
to and forms the first end of the bladder (1) and from which the diaphragm (2) 
extends free from the\bladder (1 ), and a second interior layer (1 B2) which is bonded to 
the affixed portion of the first interior layer and further forms the interior layer of the 
second end of the bladder (1); except as necessary to distinguish these layers, both 
shall be referred to herei'n as the interior layer (1 B) of the bladder (1 ). 
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[0022] vOne intended use of the system of the present invention is to store and transport 
petroleum based liquids or semi-liquids, with possible means of transportation by air, 
where, the system is transported to location and dropped around twenty feet to the 
grounck The system may be further transported on the ground prior to and after use. 
It is anticipated that the system may be subject to temperature ranges from - 25 0 F to 
+ 1 40 ° F. It rs further intended that compressed air shall be used in the first end of the 
bladder to cause the diaphragm to inflate and deflate as hereinafter described. With 
these specifications^ mind, your inventor prefers to use neoprene for the bladder 
exterior (1 A), and nitrile rubber for the bladder interior (1 B). It is well known in the art 
that neoprene is a weather resistant, durable material, sufficient to withstand the 
foregoing conditions, and that nitrile rubber is impervious to, and not subject to 
corrosion by, petroleum based substances or pressurized air, and that both materials 
are sufficiently flexible ana collapsible for purposes of the system of the present 
invention. 

[0023] Suitable neoprenes for use in the preferred system as described above preferably 
have specifications as follows: unaged hardness, Shore A, between 55 and 65; tensile 
strength of at least 2466 psi; and ultimate elongation of at least 400%. When 
subjected to heat resistance for 70 hours at 100 0 C, suitable neoprenes should 
produce a maximum increase in unaged hardness, Shore A, of 1 5; a maximum 
decrease in tensile strength of 1 5%; and a maximum decrease in ultimate elongation 
of 40%. When subjected to fluid resistance, ASTM #903 oil, for 70 hours at 100 0 C, 
suitable neoprenes should result in a maximum decrease in tensile strength of 60%; a 
maximum decrease in ultimate elongation of 50%; and a maximum increase in volume 
of 100%. Finally, the compression set for 22 hours at 100 ° C for suitable neoprenes 
should be no more than 35%. 

[0024] Suitable nitrile rubbers for use in the preferred system preferably have 

specifications as follows: unaged hardness, Shore A, between 65 and 75; tensile 
strength of at least 1450 psi; and ultimate elongation of at least 250%. When 
subjected to heat resistance for 70 hours at 100 0 C, suitable nitrile rubbers should 
produce a maximum change in unaged hardness, Shore A, of 1 5; a maximum change 
in tensile strength of 30%; and a maximum decrease in ultimate elongation of 50%. 
When subjected to fluid resistance, ASTM #903 oil, for 70 hours at 1 00 ° C, suitable 
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nitrile rubbers should result in a maximum increase in volume of 40%. Finally, the 
compression set for 22 hours at 1 00 ° C for suitable nitrile rubbers should be no more 
than 50%. 

[0025] It would be understood by one skilled in the art that other types of elastic 

materials may be appropriate under the circumstances described above, and that 
under different circumstances (e.g., storage of different substances or less/more 
rigorous transportation and environmental stresses), different types of rubber or 
materials may be more desirable, while retaining the flexible, collapsible and durable 
qualities of the system of the present invention. 

[0026] Wlaere different types of material are used to form the bladder interior (1 B) and 
the blaader exterior (1 A), and where the materials used do not naturally bond 
togetherwvhen cured, it will be necessary to use a bonding rubber or other material 
between tne layers of the bladder (1) to facilitate the bonding thereof. In your 
inventors preferred system, nitrile rubber and neoprene do not naturally bond 
together when cured and therefore your inventor prefers to place a layer of tygum 
between the bJadder interior (1 B) and the bladder exterior (1 A), to facilitate the 
bonding thereof. It would be obvious to one skilled in the art to use other suitable 
bonding materials, if any, depending on the materials used in the manufacture of the 
bladder (1). \ 

[0027] Suitable tygums for use in the preferred system as described above preferably 
have specifications as follows: unaged hardness, Shore A, between 45 and 55; 
minimum tensile strength of 2466 psi; and minimum ultimate elongation of 450%. 
When subjected to heat resistance for 70 hours at 1 00 ° C, suitable tygums should 
produce a maximum increase in hardness of 1 5; a maximum decrease in tensile 
strength of 1 5%; and a maximum decrease in ultimate elongation of 40%. When 
subjected to fluid resistance, ASTM #903 oil, for 70 hours at 1 00 ° C, suitable tygums 
should result in a maximum decrease in tensile strength of 60%; a maximum decrease 
in ultimate elongation of 50%; and a maximum increase in volume of 100%. Finally, 
the compression set for 22 hours at 100 ° C for suitable tygums should be no more 
than 80%. 

[0028] when necessary to strengthen th^bladder (1 ) based upon the intended use of the 
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system and/or the type(s) of material used in the manufacture of the bladder (1), at 
least one layer of fiber may need to be wound between the interior (1 B) and exterior 
(1A) layens of the bladder (1). In the preferred system described above, your inventor 
prefers towind Easter Weld III Treated Polyester, a polyester fiber coated with resin, 
around substantially all of the exterior of the interior layer (1 B) of the bladder (1) in a 
cross-hatch pattern, at a first angle to the longitudinal axis of the bladder (1 ) to 
control longitudinal expansion, and at a second angle to the latitudinal axis of the 
bladder (1) to control diametric expansion. The angles of the wind vary depending on 
the size and shapeW the bladder (1), and are typically determined by the filament 
winding machine used to wind the fiber on the bladder interior (1 B). Additional layers 
of fiber can be wound around the interior (1 B) of the bladder for added strength. The 
resin of the preferred^fiber causes it to adhere to the interior layer (1 B) of the bladder 
(1) and the bonding lay.er, or if no such layer is present, the exterior layer (1 A) of the 
bladder (1), as described above before the bladder is cured. It would be obvious to 
one skilled in the art tha\other strengthening materials could be used in the present 
invention provided that they do not compromise the flexible and collapsible qualities 
thereof and do not interfer\ with the bonding of the interior (1 B) and exterior (1 A) 
layers of the bladder (1). 

[0029] The bladder (1 ) of the present invention is constructed with a flexible, internal 

diaphragm (2), defining the first and second ends of the bladder, which diaphragm (2) 
extends from the first interior layer (1 B) of the bladder (1 ) and is capable of expanding 
to substantially the same shape a^nd size of the second end of the bladder (1 ). The 
diaphragm is preferably manufactured from the same material as the interior layer of 
the bladder (1). Your inventor prefers that the diaphragm (2) extend from the bladder 
(1 ) along the longitudinal circumference of the bladder (1 ) as depicted in the figures; 
however, it would be understood by o^ne skilled in the art that the diaphragm may be 
positioned differently within the bladder (1). The diaphragm (2) is capable of 
expanding to a concave position within^the bladder (1) when the bladder is empty (see 
Figure 1), a convex position when the bladder is full (see Figure 3) or any other 
intermediate position when the bladder is partially filled (see Figure 2), 

[0030] S y S tem of the present invention father comprises pressure means (3) affixed 

to the first end of the bladder (1 ), controlling the flow of compressed air, gas or fluid 
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into and\from the first end of the bladder (T). The pressure means preferably 
comprisesya first rigid plate (3A) affixed to the interior of the first end of the bladder 
(1), and a second rigid plate (3B) affixed to the exterior of the first end of the bladder 
(1) and the fi\st rigid plate (3A), each of said plates having an orifice, said orifices 
being aligned Mth the orifice of the first end of the bladder. In order toJadlitate the 
affixation of saicKplates (3A) and (3B) to each other and to the bladder,wour inventDt^ 
prefers to incorporate on the face of the first plate (3A) a hollow threaded v st^ib^(3(I)f 
and to drill a corresponding threaded hole in the second plate (3B), permitting the 
second plate (3B) to screw onto the stub (3C), thereby securing the plates to one 
another and to the bladder (1). Additionally, the plates are each preferably secured to 
the bladder (1) using a standard adhesive compatible with the materials of the bladder 
*~ and the plates. Standard thread sealant is preferably applied to the threads of the 

J3 threaded stub (3C) prior to\screwing on the second plate (3B) to prohibit the gas or 

m \ 

m liquid used in the first end of the bladder (1 ) from leaking in use. 

m \ 

ft! [0031] Said pressure means (3) further comprises an intake nozzle (3D) which your 

??! 

jn inventor prefers to affix to the exposed end of the threaded stub (3C) in the preferred 

!L embodiment, such that when the\plates (3A) and (3B) are affixed to one another and 

35 the bladder (1), a portion of said threaded stub (3C) and intake nozzle (3D) and 

□ \ 

^ threaded stub (3C) extends beyondtthe outer or exposed face of the second plate (3B). 

ET A dust cap may be placed on the intake nozzle (3D) to protect the same during 

transport. Optionally, an open cylinde^may be concentrically affixed to the face of the 
second plate (3B), extending from the exterior of the bladder (1) and beyond the end 
of the intake nozzle (3D), to protect the same during transport and use. 

[0032] The pressure means (3) of the present invention further comprises a removable 
and portable air compressor or tank, or pressurized gas or liquid injector, which 
provides at least 3 psi air, liquid or other gas to the first end of the bladder (1 ) by 
means of the intake nozzle (3D). The intake nozzle (3D) of the present invention 
should be compatible with the compressor, tank or injector used in the present 
invention. 

[0033] \ 

Depending on the components of the fluid injection and expulsion means (4) as 

{j hereinafter described, it may be necessary or desirable to regulate the internal 


J, it may b^w 
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pressure oyhe first end of the bladder (1 ). For example, your inventor has found that 
cr standard fuel hoses can be subjected to a maximum of 20 psi. Your inventor prefers 

to regulate th^internal pressure of the bladder (1), when necessary, by means of a 
standard pressure regulator coupled with the intake nozzle (3D). 

[0034] The system of the present invention further comprises fluid injection and 

expulsion means (4) affixed to the second end of the bladder (1), controlling the 
injection and expulsion of fluid to and from the bladder (1). The fluid injection means 
(4) preferably comprises a first rigid plate (4A) affixed to the interior of the second 
end of the bladder (1), and a second rigid plate (4B) affixed to said first rigid plate 
(4A) and the exterior of the second end of the bladder (1 ), each of said plates having 
an orifice, said orifices being aligned with the orifice of the second end of the bladder. 
Said plates are preferably affixed to each other and the bladder by means of a hollow 
threaded stub (4C) and threaded hole as described above for plates (3A) and (3B) of 
the pressure means (3). 



j [0035] The fluid injection and expulsion means (4) further preferably comprises a nipple 
(4D) affixed to the exposed end of the threaded stub (4C) so that when th^f^lates (4A) 
and (4B) are affixed to one another and the bladder, a portion of the threaded stub 
(4C) and the nipple (4D) extend beyond the outer or exposed fa^e / of^ the second plate 
(4B). Engaged with said nipple (4D) is a male quick disconnect for use with the 
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injection and expulsion equipment described below^A^dust cap may be placed on the 
exposed end of the nipple (4D) to protect the same during transport. Optionally, an 
open cylinder may be concentrically affixed to'ihe face of said second plate (4B), 
extending from the exterior of the bladder (1) and beyond the end of the nipple (4D), 
to protect the same from damage during transport and use. 


The fluid means (4) of the'present invention further preferably comprises a 
removable fuel hose or similar discharge equipment, which is capable of engaging 
with the nipple (4D) apd male quick disconnect by means of a female quick 
disconnect. In your/inventor's preferred embodiment, the female quick disconnect is 
affixed to a close/nipple, which in turn is affixed to a reducing bushing, and finally 
which bushing is affixed to a camlock that engages with the discharge equipment. 
Based upon limitations of the fuel hose preferred by your inventor, the system of the 


Page 10 of 21 


preferred embodimentj)fjJ*e^f^~nr^^ at a 

pressure pi^fe-Faftly of no greater than 20 psi. 

[0037] The fluid means (4) of the present invention finally preferably comprises a pump 
or other system capable of transferring the substance to be stored into the second 
end of the bladder (1 ). The pump or system is engaged with the nipple (4D) of the 
fluid means (4) by means of a coupler or adapter. 

[0038] Trtte method and specifics of manufacture of the present invention depends upon 
the sizeyof the bladder (1), and the materials and components used to manufacture 
the blado^r (1). Generally, the material used to manufacture the first layer of the 
interior of ^he bladder (1) and corresponding diaphragm (2) is laid on a mandrel 
shaped to th^ intended ultimate size of the bladder (1 ). The second layer of the 
interior of the^bladder (1) is then laid on top of the first layer, with a material placed 
between the diaphragm (2) and the corresponding second end of the interior of the 
bladder (1 ), so triat when the layers of the interior of the bladder (1 ) are cured 
together (as hereinafter described), the diaphragm (2) is free from the interior of the 
bladder (1 ). If desired, a layer of fiber is wound around the second interior layer of the 
bladder (1 ) followed by a layer of bonding rubber or other material, as described 
above. Finally, the material forming the exterior of the bladder (1) is placed on top of 
the previously laid materials and the entire unit is bonded in a pressure/heat chamber 
in accordance with tempe\ature, time and pressure as is necessary to cause the 
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various layers of the bladder to bond together. Once bonded, the bladder is removed 
from the mandrel, the material between the diaphragm (2) and the second layer of the 


interior of the bladder is removed, and the pressure means and fluid injection and 
expulsion means are assembled and affixed to the bladder. 


In practice, with the first end of the bladder (1) substantially empty or with the 
intake nozzle (3D) open to allow free expulsion of air or fluid from the first end of the 
bladder (1 ), the second end of the bladder (1 ) is filled with the desired gas, liquid or 
semi-liquid by means of a pump or otheninjection system. The system of the present 
invention is then transported to location ar^a portable air or liquid compressor tank 
is connected to the intake nozzle (3) and a fuel hose is connected to the nipple (4D). 
The compressor then injects air or liquid into tt^e first end of the bladder (1 ), causing 
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the diaphragm (2) to expand within the bladder (1), placing pressure on the substance 
stored in the second end of the bladder (1). When the fuel hose is engaged and open, 
the substance stored in the second end of the bladder (1) is discharged through the 
hose. The preferred regulator will limit the pressure in the first end of the bladder. 
After a desired amount of the stored liquid has been dispensed from the system, the 
air can be released from the diaphragm (1 ) through the intake nozzle. When empty, 
the system can be folded up for compact storage and transport. 
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